Recent definitions of malnutrition include low muscle mass within its diagnostic criteria. In 36 fact, malnutrition is one of the main risk factors of skeletal muscle loss contributing to the 37 onset of sarcopenia. However, differences in the screening and diagnosis of skeletal muscle 38 loss, especially as a result of malnutrition in clinical and community settings, still occur mainly 39 as techniques and thresholds used vary in clinical practice. 40
Malnutrition contributes to skeletal muscle mass loss 95
Malnutrition is an increasingly prevalent condition that is the result of lack of intake or uptake 96 of nutrients (protein, vitamins and minerals) leading to altered body composition (decreased 97 muscle) and body cell mass [11] . This results in diminished physical and mental function, and 98 impaired clinical outcomes [11] , which can delay recovery from disease and increase mortality 99 M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 5 in advancing age or in those with complex disease. In individuals, the causes of insufficient 106 dietary intake and malnutrition are complex and multi-factorial. Ageing, dementia and 107 depression, chronic illness, multiple hospitalizations (immobilization) or decreased appetite 108 occurring alone or in combination all contribute [13, 14] . 109
Consequences of malnutrition are also multi-faceted, leading to loss of muscle mass and 110 function, which is associated with adverse health outcomes such as mobility-disability, illness 111 and infections, increased recovery time, poor quality of life and mortality [11, 14] (Figure 2) . Therefore, evaluation of muscle mass is crucial for the diagnosis of both conditions. 127
Another challenge that needs to be taken into account is the presence of malnutrition among 128 obese persons, especially in light of the growing prevalence of obesity worldwide [18] and the 129 presence of sarcopenic obesity [19] . Sarcopenic obesity is the presence of a low proportion of 130 LM despite the presence of obesity [20] and has been independently associated with worse 131 morbidity and disability than either sarcopenia or obesity alone [21] . This can occur in older 132 individuals, in those with Type 2 Diabetes Mellitus (T2DM), COPD, and in obese patients with 133 malignant disorders and post organ transplantations at all ages. Mechanisms include 134 inflammation and/or inactivity induced muscle catabolism [20, 22] such as walking or climbing stairs. Whether bed rest is prolonged or acute, the loss of muscle is 160 rapid and profound. Most of the skeletal muscle loss occurs during the early part of the bed 161 rest period [28, 29] . 162
The rate of skeletal muscle loss varies across hospital settings. The severity of the illness or 163 injury, coupled with increases in inflammation and catabolic hormones, hallmarks of the stress 164 response, contribute to the progressive and rapid skeletal muscle loss that occurs in patients 165 who are critically ill [30] . In a study evaluating the rate of skeletal muscle wasting in 63 166 critically ill patients, it was reported that within 10 days of admission an average 18% 167 reduction in muscle mass (rectus femoris cross sectional area) was reported [31] . This shows 168 that skeletal muscle loss occurs early, within days of hospitalization, and rapidly in ICU 169 patients. In addition, more severe skeletal muscle loss was observed in patients with multi-170 organ failure as compared with patients with single organ failure. 171
Altogether, these data show how hospitalization and illness accelerate skeletal muscle loss and 172 functional decline, and the need for early identification and nutritional intervention. 
Acute disease-or injury-related malnutrition 203
Patients in the Intensive Care Unit (ICU) display significant nutritional challenges and are 204 nutritionally compromised. Rates of malnutrition on admission to the ICU are reported to be as 205 high as 60% depending on the patient population and screening tool used [42, 43] . 206
Malnutrition in ICU patients has been associated with worse outcomes [42, 43] and low muscle 207 mass specifically has been associated with higher mortality and longer stays length on 208 ventilation machines [30, 44] . Once in the ICU, these patients experience a rapid and profound 209 loss of LBM. Rates can be as high as 2% per day, with the highest rates being seen in those with 210 worse severity of illness [31] . Although the pathophysiology of this muscle wasting is poorly 211 understood, it is clear that the release of multiple pro-inflammatory cytokines as well as other 212 catabolic hormones lead to an overall net catabolic balance [31] . In addition, organizational 213 factors leading to significant underfeeding likely also contribute. The consequences of muscle 214 wasting in this population are severe, being reported as a contributing factor to post-ICU 215 functional impairment [45] and self-reported physical function [46] . There are no currently 216 agreed objective criteria for diagnosis of malnutrition in ICU patients, although early 217 nutritional intervention is essential in such patients to support lean mass given the above [47, 218 48] . 219 DRM without inflammation is also called non-cachectic DRM [11] . This is a form of disease-220 driven malnutrition in which inflammation is not the major causal mechanism e.g. as a 221 consequence of dysphagia, neurologic disorders or dementia/cognitive dysfunction. Advanced 222 ageing contributes to DRM without inflammation due to the presence of anorexia or lack of 223 appetite, named as "anorexia of ageing", which is caused by non-inflammatory related does not establish consensus on the best technique for measuring muscle mass, but a recent 239 publication considers dual X-ray absorptiometry (DXA) as a reference standard (but not a gold 240 standard) [9] . 241
Existing criteria for the identification of malnutrition are mainly based on observations of 242 recent weight loss and body mass index (BMI), yet, BMI does not always reflect skeletal muscle 243 loss. BMI as well as muscle mass varies with ethnicity and race and these differences need to 244 be considered. In addition, individuals with the same BMI can have different proportions of M A N U S C R I P T
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lean and fat mass [51] . Therefore, it is fundamental to stress the importance of measuring 246 body composition to evaluate muscle mass and strength loss when making assessments of 247 malnutrition and sarcopenia in clinical practice. 248
It is important to realize that malnutrition screening and many assessment tools may not take 249 LM into account, as they were developed before muscle was included in the definition of 250 malnutrition. BMI has its limitations since it cannot distinguish between fat, muscle, bone 251 mass, or the distribution of fat across the body. As another limitation of BMI, it might be 252 important that the change in height associated with aging has implications for interpretation 253 of the BMI, a commonly used index of nutritional status. So, clinicians need to assess and 254 measure not only weight, but also muscle mass to tailor interventions appropriately. to muscle health suggesting it is important to maintain an optimal nutritional status to prevent 289 muscle mass and strength loss in older adults [56] . In fact, optimal nutrition combined with 290 exercise has been shown to act synergistically against skeletal muscle loss in aging population
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Intervening early with nutrition is vital to preserve and re-build muscle that may be lost as a 293 result of ageing, disease, bed rest, or inadequate food intake. The impact of early nutritional 294 therapy and physical rehabilitation on LM and self-sufficiency has been assessed in 295 hospitalized older patients with acute illness [32] . Results showed that early intervention 296 preserved and built LM and prevented declines in functional performance [32] . 297
Currently, the most researched nutrition intervention to prevent skeletal muscle loss in clinical 298 populations is protein supplementation. Achieving adequate protein intake through diet alone 299 can be challenging in the presence of illness and disease, so oral nutritional supplements, 300 (ONS) or enteral tube feeding can be helpful in preserving and preventing skeletal muscle loss 301 in both the hospital and community healthcare settings. 302
The benefits of high quality protein-enriched ONS have been extensively demonstrated [58] . 303
Research shows that ONS can increase total energy and protein intake without reducing 304 spontaneous food intake and lead to weight gain and prevention of weight loss in both 305 hospital and community patients, including older people [14, 58-61]. Furthermore, ONS can be 306 more effective than food-based snacks of equal energy content to improve micronutrient 307 intake in older hospitalized patients [62] , and provide greater energy and protein intake in 308 post-operative patients [63] . 309
Branched chain amino acids have been shown to increase skeletal muscle protein synthesis 310 and net protein balance. In particular, supplementation with leucine, isoleucine, and valine has 311 been shown to increase skeletal muscle protein synthesis to preserve skeletal muscle loss in 312 the elderly [64] . Although dietary supplementation with leucine remains controversial, two 313 recent systematic reviews and meta-analyses concluded that leucine intake significantly 314 increases the muscle protein fractional synthetic rate and exerts beneficial effects on body and to ensure patients receive optimal treatment for the right duration of time to support 392 muscle mass and functional recovery. Therefore, this position paper highlights the importance 393 of addressing skeletal muscle loss in malnourished older adults in a timely manner. Some 394 guidance and recommendations are provided to tailor appropriate intervention, which include 395 early identification using validated tools and early use of multimodal therapies including 396 optimal nutrition and exercise to restore muscle anabolism and combat malnutrition in 397 different care settings. 398 
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